Submicron lipid emulsion as a drug delivery system for nalbuphine and its prodrugs.
This study investigates the submicron lipid emulsion as a potential parenteral drug delivery system for nalbuphine and its ester prodrugs. Submicron emulsions were prepared using egg phospholipid as the main emulsifier, various co-emulsifiers were also incorporated, including Brij 30, Brij 98, and stearylamine. Squalene as the oil phase formed stable emulsions with small particles. Drug release was affected by incorporating various co-emulsifiers and drugs with various lipophilicity. The loading of nalbuphine into lipid emulsions resulted in the slower and sustained release of nalbuphine. Lipid emulsions containing Brij 98 could further enhance the release of prodrugs as compared to the aqueous solution (control) especially for nalbuphine enanthate (NAE). Hemolysis caused by the interaction between erythrocytes and lipid emulsions was investigated. Brij 30 and Brij 98 could shield the hemolytic activity of phospholipids in the oil/water interface, decreasing the acute toxicological potential of the emulsions. The in vivo analgesic activity of various emulsions was examined by a cold ethanol tail-flick test. The analgesic duration and potency were significantly increased by incorporating nalbuphine and NAE into Brij 98-containing emulsions. There was no need for nalbuphine benzoate (NAB) to show a controlled delivery manner by encapsulating into emulsions, since NAB itself could prolong the analgesic duration of nalbuphine due to the slow enzyme degradation. The in vivo analgesic activity correlated well to the profiles of in vivo pharmacokinetic profiles. The study demonstrates the feasibility of using submicron lipid emulsion as the parenteral drug delivery system for nalbuphine and its prodrugs.